The diagnosis and treatment of chronic venous disease has been well standardized in adults. However, the diagnosis of chronic venous insufficiency in pediatric patients, except for Klippel-Trénaunay syndrome and post-thrombotic syndrome, could not be established.
Introduction
The diagnosis and treatment of chronic venous disease are well standardized in adults. However, the diagnosis of chronic venous insufficiency has not been established except in Klippel-Trénaunay syndrome (KTS) and post-thrombotic syndrome in pediatric patients (1) .
Because venous Doppler ultrasonography (RDUS) is used less in children than in adults and it is performed or interpreted according to adult protocol, it may cause less data on venous disease in pediatric patients (2) .
In this retrospective study, we planned to present pediatric patients diagnosed with venous insufficiency by our clinic.
RDUS was performed in the upright position as allowed by the patient (mobility, difficulty in positioning). Alternatively, patients with difficulty in that position were given supine position. All proximal veins were examined, including femoral vein and popliteal vein. Superficial vessels, including great saphenous veins, were evaluated at 3 to 5 cm intervals in a similar manner to accessory saphenous veins with small saphenous vein and perforating veins.
Reflux was evaluated in deep and superficial veins by venous Doppler ultrasonography. Reflux was achieved using a Valsalva maneuver for the common femoral vein or saphenofemoral junction by manual compression and release of the extremity until examination.
The reflux time was considered as the reverse flow time of the blood flow. A reflux time of >500 ms was used to identify valve failure of the superficial and perforating veins. A reverse flow time of >1 second was used to define valve failure of the deep venous system (eg. common femoral, femoral, and popliteal veins).
Venous reflux parameters were compared by using variance analysis and unpaired t-test.
Results
A total of 25 patients were identified in this study. The mean age of the patients was 12 (4-17) years. Twelve of our patients had swelling in the foot, 9 had varicose veins, and 4 had redness/ venous ulcers in the foot ( Table 1) .
As a result of clinical examination performed on the patients, it was detected that 10 patients had lesions showing varicose vein or venous malformation, 9 patients had swelling (cases of pedal edema), and 4 patients had edema or venous ulcer accompanying to edema (one of which was pedal wounds consistent with advanced complex regional pain syndrome). Two patients had normal examination findings. There was no chronic inflammation or hyperpigmentation. None of the patients had a history of venous thromboembolism ( Table 2 ).
In 11 of 18 patients who had venous reflux detected via venous Doppler ultrasonography, atypical triad such as capillary malformations (port wine stain), bone hypertrophy or lower extremity hypertrophy was observed to occur in addition to the diagnosis of chronic venous disease, and KTS was diagnosed.
Four of the patients with chronic venous insufficiency (n=6) specific to KTS had C2 disease (varicosity) and two had C3 disease (edema). One of the patients with chronic venous disease (CVD) and KTS (n=3) had spider telangiectasia (C1), one patient had isolated varices (C2) and one had swelling with varicoses (C3). There were no patients with advanced venous disease (ie. C4-C6). One patient was classified as normal (C0) except very mild deep venous reflux (Table 3) .
Postural orthostatic hypotension syndrome was found in 2 patients, vascular malformation affecting the lateral foot and posterolateral proximal calf and distal thigh in 2 patients, grade I congenital lymphedema in 2 patients, complex regional pain syndrome in 1 patient, and acrocyanosis in 1 patient, and alternative diagnostic methods such as magnetic resorance, venography or lymphography were used.
The maximum great saphenous vein (GSV) diameter, reflux time, and valve closure rate were then compared to isolated patients, such as CVD, KTS, or an alternative diagnosis. The first observed mean GSV diameter was 0.52 cm and there was no significant difference in maximum GSV diameter between the groups.
Discussion
In this study, ten patients had varicose vein or lesions showing venous malformation, nine patients had swelling (pedal edema cases), and four patients had edema or edema accompanied by venous ulcers (one of which was consistent with advanced complex regional pain syndrome). Two patients had normal Although the diagnosis and treatment of CVD are well standardized in adults, no enough regulation could be made in children due to lack of data (1).
The Bochum Study (3) was initially performed for venous reflux on the development of venous disease in children aged between 10 and 12 years. According to this study, Although the incidence of venous disease in school-age children is 0.2-2.9% and the incidence of physiological venous reflux is approximately 13% in children aged between 14 and 16 years, RDUS has been used less in children than in adults (3, 4) .
RDUS is the most important diagnostic method that can help us to answer all questions in patients with suspected venous insufficiency and Van Bemmelen et al. (5) showed in the late 1980s that it could be safely used for the diagnosis of varices and venous insufficiency. RDUS evaluates both anatomical detail and hemodynamic changes in blood flow.
With RDUS, the presence and severity of reflux, vein diameters and the presence of obstruction in all three components of the venous system can be determined (6) . We performed RDUS on our patients and evaluated the presence and severity of reflux, vein diameters and the existence of obstruction in the deep and superficial veins.
In our study, venous reflux was achieved by establishing a valsalva maneuver for the saphenofemoral junction by manual compression and release of the extremity until examination, as long as the patient's age or cooperation allowed.
The reflux time was considered as the reverse flow time of the blood flow. A reflux time of >500 ms was used to identify valve failure of the superficial and perforating veins. A reverse flow time of >1 second was used to define the valve insufficiency of the deep venous system (eg. common femoral, femoral, and popliteal veins).
According to a conducted study, in spite of the presence of venous reflux in the duplex ultrasound imaging, signs and symptoms, 44% of children were diagnosed with an alternative disease consistent with venous disease. Our study was also consistent with this study. In another study, they found a 2.5% incidence of prevaginal saphenous reflux in school-age children (10-12 years) without evidence of venous varices by clinical examination and found that these children had a 30% risk for the development of truncal varicose veins during their follow-ups (7) . Truncal saphenous reflux was not observed in our patients.
Venous thromboembolism is a condition that can have serious consequences such as death in children (8) . Complications of deep vein thrombosis (DVT), a form of venous thromboembolism, such as post-thrombotic syndrome and pulmonary embolism, may have significant long-term results although they occur less frequently in pediatric patients than in adult patients (9) .
While 40-60% of children with venous thromboembolism may develop mild to moderate venous insufficiency symptoms, severe symptoms such as ulcers are very rare (10) . Thrombosis in both iliofemoral veins and failure of venous recanalization have been identified as risk factors for post-thrombotic syndrome in children (10) . None of our patients had thromboembolism.
KTS is a rare, sporadic, complex malformation characterized by (1) capillary malformations (port wine stain), (3) soft tissue and bone hypertrophy, or sometimes hypotrophy of a lower extremity and (4) atypical clinical triad. Mostly, lateral venous varices (11) . Varicose veins or venous malformations are present in 72% of CTS patients (12) . In our study, in 11 of the 18 patients who had venous reflux detected by venous doppler ultrasonography, atypical triad such as capillary malformations (port wine stain), bone hypertrophy or lower extremity hypertrophy was observed to coexist in addition to the diagnosis of chronic venous disease.
In recent screening studies, 10-15% of high school children have been found to have venous insufficiency symptoms. In our study, 3 of the patients diagnosed with venous insufficiency were in high school age. In a study conducted by Studennikova et al. (13) , they found that the prevalence of chronic venous insufficiency increased in childhood and adolescence due to the relationship among genomic changes. In our study, genotypes of the patients could not be examined.
It has been suffered from the lack of diagnostic accuracy in chronic venous diseases for a long time, which has led to complex conclusions about the same disease in different studies. In 1994, at the American Venous Forum, classification and staging was performed in the CVD called CEAP (14) . With this classification, clinical symptoms (C), etiologic (E) cause, anatomical features (A) and underlying pathophysiological events (P) are defined (15) . Clinical findings are divided into 6 stages according to the severity of the event: C0=normal, C1=spider/reticular veins, C2=varicose veins, C3=edema, C4=skin changes, C5=healed ulcer and C6=active ulcer (16, 17) . We also divided the patients into groups using the CEAP classification.
In our study, 4 of the patients with chronic venous insufficiency (n=6) specific to KTS had C2 disease (varicosity) and two had C3 disease (edema). One of the patients with CVD and KTS (n=3) had spider telangiectasia (C1), one patient had isolated varices (C2) and one had swelling with varicoses (C3). There were no patients with advanced venous disease (ie. C4-C6). We classified one patient as normal (C0) except for very mild deep venous reflux.
Nurmeev et al. (18) used the CEAP classification in their study and they reported that they encountered C1 class more frequently in children. Also, in our study, we found that C1 class was more common in children.
Conclusion
The uncertainty of the causative agents of venous reflux in children is still present. In addition, uncertainty will continue for a long time due to the determinative methods and treatment protocol applied to adult individuals.
